Successful in vitro and in vivo development of in vitro fertilized two- to four-cell cat embryos following cryopreservation, culture and transfer.
In vitro and in vivo survival of in vitro-derived 2- to 4-cell cat embryos following cryopreservation was examined. Prefreeze 1- vs 2-step cryoprotectant exposure (Experiment 1) and warming method (Experiment 2) on zona pellucida damage and development in vitro were compared. To determine viability in vivo, frozen/thawed embryos were cultured in vitro to the morula/early blastocyst stage and transferred to synchronous recipients (Experiment 3). At 24 to 26 h after IVF, embryos were cryopreserved in 1.4 M propanediol (Pr)+0.125 M sucrose (Su) by cooling at 0.3 degrees C/min from -6 degrees C to -30 degrees C and storing in liquid nitrogen. Autologous embryos were cultured in vitro for 7 d. After warming for 5 sec in air and 10 sec at 37 degrees C in water (Experiments 1 to 3), or at room temperature air (22 degrees C; Experiment 2), the cryoprotectant was removed and embryos were cultured in vitro for 6 d (Experiments 1 and 2). Development was assessed after staining by counting cell numbers/embryo and determining the percentages at the 2- to 4-cell (nonsurvivor), pre (5 to 15), early (16 to 32), mid (33 to 50), late (>50) morula or blastocyst stages. Post-thaw development to late morula/blastocyst after 1-step exposure (68%, 15 min Pr+Su) was higher (P<0.05) than that after 2-step exposure (36%, 15 min Pr and 15 min Pr+Su). Both warming methods produced similar percentages of embryos with damaged zonae (13 to 15%) and equivalent development to morula/blastocyst (64 to 69%). Development in vitro to early morula/blastocyst of frozen embryos with intact zonae was similar to that of nonfrozen embryos. Following cryopreservation, most 2- to 4-cell cat embryos retained their capability for in vitro development to morula/blastocyst, and in vivo viability was demonstrated by the birth of 3 live kittens to 2 of 4 recipients following the transfer of 58 embryos.